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MARKING GUIDE

Note: I am by no means able to produce an accurate marking scheme that follows LPM marking scheme. This

is just what I deduced the marking scheme might be based on the marking schemes I’ve seen in SPM

trial papers and my Pre-U papers. So take it with a grain of salt.

In general, SPM Additional Mathematics paper only have two types of marks, K and N. Where K represents

Kerja (Working) and N represents Nilai (Value).

This marking scheme that I made goes a little beyond that. Having four different types of marks allocated.

i. K (Kerja) : Given when the student that attempts to solve the problem using the
correct approach, such as factorisation and substitution.

ii. J (Jawapan) : Given when the student obtained the correct value for the unknown, or expressed
the unknown in terms of other unknown successfully.

iii. L (Lukisan) : Given when the students successfully drawn/sketched the diagram and labelled
the critical parts of the diagram correctly.

iv. B (Bentuk) : Given when the students used a correct mathematical concepts to solve the

problem, such as making statements, deductions or sound arguments.

The terms such as K1 or J1 (highlighted in bold) will be put next to the line where it would be given the marks
on. With the letters being the types of marks given, and the number being the amount of marks given (rarely will
be different from 1) for that line of working. Note that if you did skip that line of working that specifically has a
term next to it, but you wrote the line that is the next step from that particular line, or you used a different method

for solving (different substitution pathways), you will still be able to get the marks.

It is important to know that most of the time, getting a correct answer with wrong steps will give you KO and JO
(no marks) while getting a wrong answer with steps that were right may yield some K1 marks with JO. This is

why teachers tell you to write all of the necessary steps. Equivalent answers will get marks.

Some marks will be given with specific conditions, such as factorisation and substitutions. These marks will have

a remark next to them in the scheme, if the student did them correctly, they will get the mark. Some common ones

includes
- Factorisation : Given when the student correctly factorised the given expression
- Substitution Given when the student correctly substituted the (correct) equation that they
found from the previous steps.
- Seen : Given when the specfic term is seen in the line.

Some marks will be allocated to two different steps, and will have an arrow that point towards both of them to
indicate which line is the mark given to.
- Either : If one of the two highlighted lines is correct, mark is given.

- Both : Marks is only given if both highlighted lines are correct.



FUNCTIONS

1

(a)

fm)=0
fo=m n

(b)

Correct Line - L1

Total: 2

(a)

f = cx+d

~1 ax+b>=
s (cx+d X

exy+dy=ax+b K1

cxy—ax=b—dy

x(cy —a) = (b—dy)
b—dy

cy—a
_ b—dy
1oy
f (y)—cy_a
b—dx a

x) = X #
C

cX —a

J1

(b)

i) | According to (a),

8+5x,x761 1
x—1

gl =

ii) | According to (a),

-3 —4x

’

hlx) =

x#2 J1

()

fx) ="
ax+b _b—dx

cx+d cx—a
ax+b —dx+b

ex+d cx-—a

a=—-d n

Total: 5




m
=1 (%+n)
= m +n
(X +n)
L
_m+nx Jl
fx)=—+n
-1 (M _
f <;+n>—x
Lety=m+n
X
m
y—n=-—
X
m — 5
y—n
7)==
v

freo = ')
X m

m

+n=
m+ nx X—n
mx(x — n) + n(x — n)(m + nx) = m(m + nx) K1
mx2 — mnx + mnx + nzx2 — mn2 — n3x = m2 + mnx

mx* 4+ n*x? —m¥x —mnx —mn* = m> =0

(m + nz)x2 + (—n3 - mn)x —mn®—=m* =0
(m+n*)x* —n(m+n*)x —m(m+n*) =0 Factorisation - K1

(m+n2)(x2—nx—m) =0

Sincex>—nx-m#0.m+n>=0. J1

@ | D f%m=fﬂm1
. —
=f<x+1>
x=1_4
=x+1
—1
rraad
Cx—1—(x+1)
T x—14(x+1)
2

2x

Iy
X

i) | f1e0) = fff(x)
= /*[f*x)] B1

()

1

X
=X n




®) | ey =-1
X

i) =x
o) =~
X

fix) =x
fom = -1
X
fPo=x

— At least four - K1

Hence,

f'(x)= - 1 ,if n is even but not divisible by 4.
X
f"(x) = x,if nis divisible by 4.

s = —% J1

Total: 5

2x—5
3x—p
-1 2x =5 - x
& 3x—-p)
2x =5
3x—p
3xy—py=2x-5 K1
3xy—2x=py—>5
xBy-2)=py->5
_py—>5
X =
3y—2

(@) D g(x) =

Lety =

py—35

gy =

ll) gn—l (X) —

b)) |gx) =g

3 Total: 5




() f(x) is a quadratic function, therefore for f(x) to have an inverse, x = p must be the axis of symmetry.

b

" 2a

T
2(1)

_u

p:

(b) | Since p is the axis of symmetry, f(p) will be its minimum point, there will be no intersection between

¥y = a and the curve as y = a is below the minimum point.

.. Number of solutions = 0 J1
Total: 2

If g(x) does not have an inverse, it is a many-to-one function. Which implies that g(a) = g(b) when a # b.

gla)=g() Bl
ak + 8 _ bk + 8

4a—-5 4b-5
(ak + 8)(4b—5) = (bk + 8)(4a—5)
4abk — 5ak + 32b — 40 = 4abk — 5bk +32a —40 K1
32b — 5ak = 32a — 5bk
32a+ 5ak —32b—-5bk =0
a(32 + 5k) — b(32 + 5k) =0 Factorisation - K1
(a—b)(32+5k)=0

Since a # b,a— b # 0.

Thus
32+5k=0 B1
k=-2 1
5 Total: 5
(a) | Let g(x) be the price of item from the retailer;
gx)y=6x+35 J1
(b) | P=2x+10
_P-10
2
6(P—-10
s(r =" 2135 K
=3P -30+35
=3P+5 J1
(o) g(x)> P
6x+35>2x+10
dx > =25
x>-625 K1
x>0 J1 Total: 5




QUADRATIC FUNCTIONS

1 |e—26=0
a=2p
2x2=ax—b
2x2—ax+b=0
SOR = a +
—_—a=(x+ﬁ <
2(1
5= 26+ f Substitution - K1
2:3ﬁ
z2 — Either - K1
F=%
POR = off
§=aﬂ <
Z=02
% 2p)p
Z =242
> p
b_ (2)2 Substitution - K1
4 6
a_b
36 4
a>=9b
a=—_t-3\/5 Jn Total: 4
2 x2+px—%:qx
x2+px—qx—pz_q=
x2+(p—q)x—l)2—q=0
b —dac = (p-q7 -4 (-5) K1

= p* —2pq+q* +2pq
=pr+4¢ I

Since both p* and ¢ are both non-negative real numbers (> 0), for all values of p and g, their sum must also

be non-negative real numbers (> 0) .

The discriminant is a non-negative real number (> 0), thus the equation will have real roots for all values of

D and 9 Bl

Total: 4




Let f(x) = —x* +2x —nx + 16
=-—x>+Q2-n)x+16
2-n=0
n=2J1

f)=-x*+@2-2)x+16

=—-x>+16

= —(x2 - 16)

=—-(x-4(x+4) K1
Roots for f(x):x =4 and x = —4

Let g(x) = x> — 3k
g(4)=0 Bl
42 -3k=0

16
k=— 11
3

Total: 4

(a) | Approach 1

Hence,g=5. J1

At (4,0);
—|pB -4 +5|=0
p(=1)> = -5
p=-5 J1
Approach 2
At (3,-5);
~[p3 =3’ +4¢| = -5
lgl =5
g=4+5 Kl
At (4,0);
When g = -5,

—|p4=3*=5=0

When g =5
—|p(4 =3 +5|=0

p =5 (rejected) <

p=-5 <«

Both - J1

As p < 0, the original shape of the curve (before modulus and negative applies) has a maximum point.

(b) | When x =6,

y=—|-5(6-3)"+5]|
=-40 K1

Range: -40<y <0 J1

Total: 4




Let the speed of the boat = x

Distance )
= Time
Speed
24 24
+ =6 B1
x+3 x-3
24(x = 3) +24(x+3) =6(x — 3)(x + 3) K1
24x — T2+ 24x + 72 = 6x* — 54
6x> —48x —54=0
x2-8x—-9=0
(x=9)(x+1)=0 Factorisation - K1

x =9,x = —1 (rejected)
Lx=9 J1

Total: 4

h(0) =5
a(0)? +%(0) +ec=5
c=5 1N
At (200, 5);
h(200) = 5
a(200)% + % (200)+5=5
40000a = —100

L
400 1

Max height at x = 100;

1
h(lOO) = —m
=-25+50+5

=30 J1

(100)? +%(100) +5 Bl

(b) Let the distance be m;

h(m) = 20
I -, 1
M4 =m+5=20
200" 2" Bl

m? — 200m — 2000 = —8000
m? — 200m + 6000 = 0

—(—=200) + \/(—200)2 — 4(1)(6000)
"= 2(1)
200 + /16000
- 2
S.m=236.75,m = 163.25 Both-]J1

m

K1

Total: 7




x+y=4
y=4—-x

y=>2
4—x>2
2>x Bl

Range of values of x:0 <x <2
f(x, ) =3x>+2y?
f(x) =3x>+2(4 —x)* Substitution - K1
=3x% +32 — 16x + 2x>
=5x%—16x +32

=5 (x2 - 15—6) +32
8\2 8\2
=5[(x=35) - (3) ]+ =
x5 5
f(0) = 3(0)° +2(4 - 0
=32
As % is further from O than from 2, calculation for f(2) is not required.

.. Minimum value = 95—6 I

.. Maximum value = 32 J1 Total: 5

(@) | > =3a—4 B1

@ = az(a)
=Ba—-4)a
=3a’ — 4a
=30Ba—4) —4a
=9a—12 — 4a
=5a—12 J1

(b) | According to (a),
pP=5p-12 1




(c) x>=3x—-4

POR =

C+pP=5a—-124+54-12
=5(a+ f) - 24
=5(3) - 24
=- J1

Either - J1

Total: 8

ayg—2ay _a'"— p'° —2a% +24°
2aq 2(a® - §°)
(@ =2) - (52 - 2)

B 2(® - f°)

_ a*(6a) — f°(6P)

2@ -9
6(a9 _ ﬁ9)

2 - 49)

=3 J1

Either - B1

Factorisation - K1

> B2 —6—-2=0
p*-2=6p

Total: 3




10

(a) | Approach 1
b
200 = ——
2a
200 = - b B1
) <L>
200
b=-2 J1
Approach 2
h(400) = ¢
1 2
200( 00)"+b(400)+c=c Bl
b=-2 11
(b) h(200) =75
1 2
—(2 -22 =7
200( 00) (200) +c =75
c=275 1

(©

i) (300, 145) J1

ii) | Let the equation be A(x) = ax® + bx + 275

h(100) = 145
a(100)? + b(100) + 275 = 145 <
a(100)* + b(100) = —130

100a+b=-13
b=-13-100a
h(300) = 145

a(300)% + b(300) + 275 = 145
a(300)% + b(300) = —130

13
300a+b=——
’ 19
300a—1.3—100a=—% Substitution - K1
13
200a = —=
“=715
13
a— <
3000
13
b 3-100 3000
__% dl
15
13 , 26
h(x) = ——x2 —2Z2x 427 1
(x) 3000x 15x+ 5 J

Seen c =275 - Bl

Either - J1

Total: 8




SYSTEM OF EQUATIONS

1 | By Substitution By Elimination
x—2y=4 x—2y=4 ()
x=4+2y 2x = 3y+4+2z=-2 2)
4x —-Ty+2z=6
2x =3y +2z=-2 X yTez (3)
2442y) =3y +2z=-2 (DX2—=(2):
8+4y—3y+2z=-2 ~y=2z=-10 “4) K1
y+2z=-10 Kl (1) x4 - (3):
y=-10-2z y+2z=10 (5) K1
4x —Ty+2z=6 4 3):
44+2y)—Ty+22=6 é>_+0< ):
16+8y—Ty+2z=6 =0 N
y+2z=-10 K1 .. The system of equations have infinitely many
-10-2z+4+2z=-10 solutions. B1
0=0 J1
.. The system of equations have infinitely many
solutions. B1 Total: 4
2 | Approach 1 Approach 2
2px +2y—6z=2 ey) 2px +2y—6z=2 (1)
gx+2y—8z="17 2) gx+2y—8z="17 (2)
3x —2z=12 (3) 3x —2z=12 3)
(1H)-@B)x3: (1) - @)
2px —9x + 2y = -34 2px —gx+2z=-5
(2p—9x+2y=-34 Kl Qp—q@)x+2z=-5 4 K1
9 -2p)x
y=——mr 11 @ (3) + (4
Qp—q@)x+3=17
(2)-B)x4 - = (5) K1
gx —12x +2y = 12 2p—aq+3x=7
(g—12)x+2y= (1122 K)l Note that (5) is a constant function. Since this system
y= % +6 ©) of equations have no solutions, we want to make (5)

Note that (4) and (5) are equations of a straight line, the
two lines will not intersect if and only if they are
parallel.
12—-qg 9-2p
2 2
12—-g=9-2p
q=2p+3 qn

B2

unsolvable.

The only way to do that is if 2p — g + 3 = 0. As any
other values will yield a value of x which satisfies the

equation.
2p—q+3=0 B2
g=2p+3 J1

Total: 5




a+b+c=10 1 p1

0.1a +0.4b + 0.6¢c = 0.45(10)
0.1a+0.4b+0.6c =4.5 B1

a+4b+6¢c =45 2)
a=2b (3) B1
By Substitution By Elimination
a+b+c=10 Sri)n;b(z’o (4)
2b+b+c =10
3b+c¢=10 (1)_(2):
c=10-3bh K1 -3b—-5¢=-35 K1
a+4b+6c = 45 3b+35¢=35 )
2b +4b + 6¢ = 45 (1) — (4):
6b+6c =45 K1 3b+c=10 6) K1
6b + 6(10 — 3h) =45
6b+ 60 — 18b =45 (5) —(6):
—12b = -15 4c=%§
5 =
=Z Jl Cc = 4 Jl
) (5) 3b+c=10
a=2(=
s 4 3+2 =10
=2 J 4 s
2 b:Z J1
5
0—10—3(Z> a-2b=0
35 n a_2(§> =0
4 4
a=§ J1
2 Total: 8
x+vxy+y=13 x2-81=0 x*=1=0
x+y=13—1/xy x = +9 «— Either - J1 —» x = +1
_9 _9
x4+ xy+y* =91 Y +9 y_il
X2+ 2xy+y* —xy=91 =+1 €— Both-J1 — =19
(x+y)2—xy=9l K1
(et y)2 =91 +xy gor (\9/,(;;(1) 1 =13 (= RHS)
2 + + = =
(13_ ny) =91+ xy gubstitution - K1 F 0.1
169 —264/xy+xy =91 + xy or (=9,-1)
26\/5/ — 78 -9+ 4/(-9)(-1)—-1= -7 ( RHS)
xy=3 For (1,9)
xy=9 14+ 4/(1)9)+9 =13 (=RHS)
=2 For (-1,-9)
x —1 + y/(=1)(=9) — 9 = —7 (¢ RHS)
x>+ xy+y* =91
2 9\’ _9| Substitution - K1
X +9+(§> =91 Substifution © (9, 1yand (1,9) Both-J1
x2—82+8—1=
2
x*—82x*+81=0
(x2 - 81) (x2 - 1) =0 Factorisation - K1 Total: 7




Notice that QRG and ENQ are similar triangles,

OR _EN
RG  NQ
15 -
p/ N 0 Y 27 gy
8—x X
xy=(15-y)(8-x)
xy=120—-15x — 8y + xy
120 - 15x -8y =0
120 — 15x - 8 (%) =0  Substituition - K1
F S M R G 120x — 15x* — 180 =0
Area of rectangle PORS = 45 15x% — 120x + 180 = 0
2xy=45 Bl x?—8x+12=0
_ ﬁ (x—=6)(x—2)=0 Factorisation — K1
2x Lx=6,x=2
Notice that EMG is a right-angled triangle, ) 45 ,e 45
EM? + MG? = EG? 2(6) 2(2)
EM? +8 =172 b _4
EM =15 Kl 4 4
=6,y=14—5 orx=2,y=4t1—5 J1
Total: 6
Area of rectangle PORS = 168 _4
(6y)(7x) = 168 Bl Y=3
42xy = 168 = 2 (rejected, x # y)
xy=4
4 _ 4
y== YEIN Both - J1
x 3)
3 dl
Radius of semicircle, r = 7_x =3 =
2 4
Perimeter Q PRST = 60 SX= Y= 3
%+7x +2(6y) =60 Bl 7x
r=—
ar+7x+ 12y = 60 24
(2)(£)+7x+12(2) =60 substitution-K1 ~_” (3)
11x+7x+§=60 14
X —
18x2 + 48 = 60x 3
3x2—10x+8 =0 Volume of water = 15.4
(B3x—4)(x—2)=0 Factorisation - K1 %ﬂ'rZh — 154
4 2
x=2x=3 %(%) (13—4) h=154 Substitution - K1
h=045 J1

Total: 7




Perimeter of the container = 1240
10x+2y+x+y=1240 B1
11x + 3y = 1240

Volume of pillar = ﬂr%hl + 2m’§h2

-+ () oo (35) 30 (2 o (73

= 70xy + 20x)?

Volume of the container = (10x)(2y)(x + y)
= 20x%y + 20x)?

Volume of pillar = 2 X Volume of container
70x?y 4+ 20xy* = 2(20x%y + 20x)*) Substitution - K1

70x%y 4+ 20xy* = 40x%y + 40x)y?
30x%y —20xy* =0
10xy(3x — 2y) =

Since xy # 0,
3x—-2y=0 2)
_ 2y
3

Either - B1

By Substitution

11x + 3y = 1240
11 (?) + 3y = 1240 Substitution - K1

31y = 3720
y =120
2(120) Both - J1
3
=80 «

By Elimination

(IH)x2+2)x3:
31y =3720 K1
=120

_2(120) Both - J1
3
=80

Total: 6




INDICES, SURDS AND LOGARITHMS

1

q = 2165 5 5168
_ 9165 5 5165 y 53
=(2x5%x125
=10'%x 125 K1

The number of digits of 10" is n + 1, and the number of digits of 10" X bis (n+ 1) + (m — 1) = n + m, where m
is the number of digits of b.

.. ahas 168 digits.  J1 Total: 2

Let2? =31=36"=a
1

2=gqb
1

3 =q4

1
36 =ar

1\?2 1N
<a1’> X <a4> =aqr Substitution - K1

r

1
r
20+q) _ 1
p

rq
2rp+9)=rq J1 Total: 3

(x2_5x+5)(x2—11x+30) —1

Leta=x>*—5x+5
n=x*—11x+30

" =1ifn=0anda0 a'=1ifa=1 a"=1if a=—1andniseven
X 1lx+30=1 X’ —5x+5=1 X2 —5x+5=-1
(x—6)(x-5)=1 Kl x2—5x+4=0 x2-5x+6=0
by x-Hx-D=0 Kl (x-3)(x-2)=0 K1
, x=4,x=1 x=3,x=2
a(6) = 6> —5(6) + 5 .
=11(£0) n2) = %2? 11(§)+30
= cven
a(5)= 5% - 5(5) +5 %B"th -J1 .
=5(#0) n(3) = 32— 11(3) + 30 — Both - J1
= 6 (even)
Total: 6

Sx=1,2,3,4,56 All-]1




Loty oot Jao b [T
34/2 34/2 34/2 34/2

" 9(12>< 3\f¢4_3\f\/ )

2
:_4_

y 18( ¥) Bl

18y’ =4 -y

18y’ +y—4=0
9y —-4)2y+1)=0 Factorisation - K1

y= g,y = —%(rejected)
y=§

4 e
=6+log, 5 9 Substitution - K1

-2
=6-2

-4 J1 Total: 4

Let x = \/3+\/_2—\/3—\/§ 2
() ) ()
=3+\/§—2\/(3+\/§)(3—\/§)+3—\/§

=6-2v9-5 Kl
=6-2+/4
=2
= \/E,x = —\/E(rejected as x > 0)
Lx=12
log, <\/3 + \/g - \/3 - \/§> = log, \/5 Substitution - K1

1
= log, 22

) J1 Total: 4




log,, p’q = x
log,, p* +log, q = x
2log,, p+log,, q=x

(1) = (@)
310gmp =x-)y
log, p _*7y
gm 3

log,, q_ y
p
logm q-— logmp =Yy
log,, g — % =y Substitution - K1
log,, g =y+ XT_y
x+2y

3

log,, pg =log,, p +log, q
_ x—y+x+2y

3
_2x+y

3

log,, g =

Substitution - K1

log 1=
0g, ==y
14

(1) <— Either - Bl — log,, g —log,,p=y —— (2)

Total: 4

Recall:

A line drawn from the centre is always perpendicular

to the tangent.

When two circles are tangent (externally) to each other,
a line drawn through both centre will pass through the
common tangential point.

CG? + BG* = CB?
CG?+ (BH — GH)? = (CL + LB)?
CG*+(18-r?=(18+r? Kl
CG? + 324 — 36r + r* = 324 + 36r + r*
CG?* =72

CG =+\T2r
CG = 67/2r

CE? + AE? = AC?
CE? + (AF — EF)* = (AJ + AC)?
CE>’+(30-r?*=030+r° K1
CE? 4900 — 60r + r2 = 900 + 60r + r*

CE? =120r
CE = \/120r
CE =2+/30r

BD? + AD? = AB?
BD? + (AF — DF)* = (AK + KB)?

BD? + (30 — 18)? = (30 + 18)° K1
BD? = 2160
BD = /2160
BD = 124/15
BD = CE + CG

12\/E = 24/30r + 6\/5 Substitution - K2
(12\/3)2 - [\/?(2 30 + 6\/5)]2

2160 = r<120 +244/60 + 72)
2160

r=——"— K1
192 +48+4/15
45

44415
45 _4-+/15

= X
44415 4-4/15

=180—-45y15 J1

Total: 7




10gx y= logy X
log, x
log, y

(logx y)Z =1 K1
log, y = +1 (1 is rejected as this causes x = y, thenlog,(x — y) is undefined.

Ing y=

10gxy=—1
x_1=y
1
y==
X

log,(x — y) = log,(x + y)

1 log, (x + %)
log, (X - ;) = log, y Substitution - K1
2
x“+1
w2_1 log, X
log, =T

x*—1 2+1\7!
IOgX . = ]()gx .

X x2+1
xt—1=x?
Yoo " Total: 4
@ SOR = -2
a
log, a + log, b+ log, ¢ + di — di = _(_%) K1
log, abc =3
abe = 23
abc=8 J1
@ |b_c¢
a b
b* = ac
abc =
ach =8
b2b =8 Substitution - K1
b =
b=2
log, b =log, 2
=1 n




(©

o

o

QIS

POR = -2
a

log, a X log, b X log, ¢ X di X —di = _a

log,ax 1 x 10g2‘_‘ X (—d2i2) — —842 Substitution - K1
a
log, a(log, 4 — log, a) x —1(d*)(~1) = —8d”

c=-
a

)

log, ¢ =log, 16
=4

B

c=

=7 <— Both-J1—

N K=

1
1 =log, -~
= —2

.. The two other real roots are — 2 and 4.

) B1
2log, a — (logy a)* = =8
(log, a)> —2log,a—8 =0
(logya —4)(log, a+2) =0  Factorisation - K1
log, a =4,log,a=-2
Sa=16,a= l
4 Total: 8
B
10
|
1
1
1
|
1
™1 A
C D
sin 60° = B2 BC? = CD? + BD?
2
V3 _ ' N e
- == B1 \ 2 2/ Substitution - K1
SV 75,81
BD=2 T4 4
2 =39
tan60°—BD BC =+/39 J1
AD
(3)
\/— = i Substitution - K1
AD
AD = 9
24/3
_9 V3
2¢/3 /3
_ 33
2
CD = AC - AD
34/3 L.
=44/3 — — Substitution - K1
5V
2

Total: 5




11

logz) 8 = logs 2’

30
= 3logs <E>
= 3(logz, 30 — logs, 15) K1
= 3(1 - 10g30 3 X 5)
=3 —3(log;zy 3 + logzy 5)
=3 —3logs;3 —3logz,5 J1

Total: 3




PROGRESSIONS

1 2cosf —sinf@ =2sinf —2cosd Bl
4cosf =3sinb

sinf _ 4
cos 6 2
tanf = -
an 3
0 = tan_li
=53 13§
T n Total: 2
2 | log,yx + log; x* 4+ log;o x° + logo x* + - + log;o X" = n(n + 1)
10 10 10 10 10
logo(x)(x?) (x*) ... &™) = n(n + 1)
10g10x1+2+3+...+n — n(n+ 1) B1
n
log;o x<2)(1 - nn+1)
xn(n;— D — 1On(n+ 1)
1 n(n+1)
<X2> — 1On(n+ 1) K1
1
x2=10
x =100 J1 Total: 3
3 |b_a (1) +ac
b c gb_gb
ZZ—bac EDL_2_ 1 B1
= ac ac ac ac
pe_ab_4ab_ra
P _9_49_r
_ —2b++/(2b)? — 4ac o 2 b b e
X = 24 Substitution - K1 b a4 a
_—2b= \/4b2 — 4p2 Smce;—zpzqz—z.
2a P q r . . .
240 Therefore e andc forms an arithmetic progression.
 2a B1
_ 0t
a

x>+ 2gx+r=0

b\? b e e
p <__> +2q <__> +r=0 Substitution - K1

a 5 a
(8)-(hsrmo
a a
2gb
p_azc_i =0  Substitution - K1
e 2ab
E—i-i-r:O

a a
pc—2gb+ra=0
pc—qgb—qgb+ra=0
pc—qgb=gb—ra— (1)

Total: 5




Multiples of 3:  3,6,9,...,999
Multiples of 5: 5,10,15,...,995
Multiples of 15: 15,30,45,...,990

999 =3+ (n, — 1)3 995 =54+ (ny, = 1)5 990 = 15+ (n; — )15
n, =333 «——— Both-J1 ——— n, =199 ny =66 J1
Sum = % (3+999) + % (5 +995) - % (15+990) Substitution - K1
= 233168 J1 Total: 4
The progression consists of two arithmetic progression.
Progression 1:  3,10,17,24, ... Progression 2:  5,12,19, ...
a = 3 a, = 5
d=10-3 d,=12-5
Tn=al +(l’l1— l)dl Tn=a2+(n2_ 1)d2
138 =34+ (n—1)7 138 =54+ (n, — 1)7
n; =20.29 (rejected) n, =20 J1
Tn=al +(l’l1— l)dl Tn=a2+(n2_ 1)d2
143 =3+ (n—1)7 143 =54+ (n—1)7
n=21 I n, =20.71 (rejected)
Thus, 138 is the last term of the second progression, and 143 is the last term of the first progression.
Sum = Snl + Sn2
21 20 o
= 7(3 + 143) + 7(5 + 138) Substitution - K1
=2963 J1 Total: 4
(a) | ap =10 ag =38
n=t n=t
n n
Sp= ? [2ap + (n — Ddp] So =5 [2ag + (n - 1)dy]
= 512010+ = 12] =%[2(8)+(t— 1)0]
=t(10+1t-1) =8 J1
=9+ J1

9t + 12 4+ 8t =920 Substitution - K1
2 +17t—=920=0
(t—23)(t+40)=0  Factorisation - K1
t =23,t = —40 (rejected)
=23 J1

b) | So =920
8t =920
t=115

Sp=9(115) + 1152  Substitution - K1
=14260m J1 Total: 7




(a) | 1) | The number of integers of the sequence forms a geometric progression: 1,2,4,8, ...
First term = 1 Common ratio = %
=2
Number of integers in the n'* bracket = (2
— 2}1—1 Jl
ii) | The first term of each bracket, a, forms a geometric progression: 1,2,4,8, ...
First term = 1 Common ratio = 2
=2
a=(D(2"")
— 2}1—1 Jl
iii) | In each bracket, the integers form an arithmetic progression, a,a+ 1,a + 2, .../, where [ is the last
term in each bracket.
First term = a Common difference,d =a+1—a Number of terms = n
— 2’1_1 = 1 — 211—1
l=a+mn-1)d
=214+ (2""'=1)(1)  Substitution - K1
=2(2"") -1
=2"-1 1
(b) | In each bracket, the integers form an arithmetic progression: a,a+ 1,a+ 2,...,[, where [ is the last term
in each bracket.
First term = a Last term = [ Number of terms = n
_ 2n_1 =2"_1 — 2n—1
n
S, = 3 (a+ D)
2n—1 . .
=2 (2”—1 4+2m 1) Substitution - K1
=222 227 — 1
_ Hn=2 n—1 _
=2 [3(2 1)] J1 Total: 6
1 2 3 4 S =4S
Let —+—+—4+—+-=8, — (1 ® n
°s 5155 65 » L _4g
— 1 Substitution - K1
l+Z+—4+—+- =55, — = —
5725 T 125 n—— (@ 5 ;
@ - () 2= 45
el s
5725 125 " Si=176 N
1 2 3 4
-4 =4+ —+ .= 9
1 5 25 125 625 "
a=1 r= g =1 _ 5
1 T 16
5

Total: 3




(@)

T,=131
15+ (n—1)4 =131 Substitution - K1
n =30

=~ 30" semicircle. J1

(b)

Radius of the final semicircle = OP — 4
=211 cm

T,=a+n-1)d
211 =154 (n—1)4 Substitution - K1
n=50 J1

The arc length of each circle = zr
Thus, the arc length follows an arithmetic progression: 15z, 19x,23x, ...

a=15x d =197 - 15x
50 =4
S, = 5 [2(157) + (50 — 1)(47)] Substitution - K1

=50(157 + 98x)
= 5650z cm J1

Total: 6

10

(@)

LetT, -T,=T,-T, =d
ThenT,—T,,, =T, - T, =—d

Un+1_ Un
U U

n n—1

23(4 -T,41) 734 -T,)
T TkG-1)  p3G-T, )
8(4_Tn+1) 8(4_Tn)

8(4_Tn) B 8(4_Tn—l)
= 84_Tn+1_(4_Tn)_84_Tn_(4_Tn—l) Kl

— 8Tn - Tn+l — 8Tn—1 =T,
=84 _8"¢ Substitution - K1
=0

Substitution - K1

(b)

=872 Substitution - K1

=a Jl

Total: 6




11 5 _ ar’™! E _ P
T, a T, ar-l
Rl = I‘2 R2 = r2
27 9
Sum of odd terms = 7 Sum of even terms = 7
Loz L 9
I-R, 4 I-R, 4
a 27 ar 9
= — — i - > =——(1
—2 2 (1) «—— Either - K1 — 21 (2)
2)=(1):
1
-~ n
"=3
a7
1\2 4
B <§> J1
a=6 Total: 3
12 @ | 2= 200 x 12 d = (250 —200) x 12 n =2004 — 2000 + 1
= 2400 = 600 =35

S, =§[2a+(n— 1)d]
5

= 3 [(2(2400) + (5 — 1)(600)] Substitution - K1
= 18000
Total money = 18000 x 1.05  Substitution - K1

=RM18900 J1

(b) | n=2017-2000 + 1
=18
10 L.
Sio = 5 [2(2400) + (10 — 1)(600)] Substitution - K1
= 51000
S = 51000(1.1)!# =10 Substitution - K1
= RM 109323.03

109323.03 — 51000

51000
=635% J1

Average annual interest rate = x 100% + 18 Substitution - K1

Total: 7




